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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosensitive resin composition excellent in photosensitivity and workability. 
SOLUTION: The photosensitive resin composition contains (A) an unsaturated group-containing urethane resin having 20-300 
mgKOH/g acid value, 0.2-5.0 mol/kg unsaturation degree and a number average molecular weight of 400-100,000 and (B) a 
photopolymerization initiator. The urethane resin A is obtained by allowing (a) a hydroxyl-containing unsaturated resin to react with 
(b) a carboxyl-containing diol compound, (c) a diisocynate compound and, optionally, (d) a polyol compound. The hydroxyl-containing 
unsaturated resin (a) is obtained by allowing 1 mol epoxy group of a diepoxide a to react with 0.8-1.2 mol ethylenic unsaturated 
carboxylic acid containing one carboxyl group and one etylenic unsaturated group on the average in one molecule and having a 
number average molecular weight of 72-1,000. 
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m 0M.tr, -<ys/7yaxf-jM*^'JU-h» s> 
^y*7*- Mfc£^©Hl©^ys/7*- h»c*8 

e>n3ttMj (iMittf, ^y^py^vy^7^-hi: 
k Fp+^x^i/y ^y >J u- h t©t/7^ ht» 

jbW^nS. MtC ±ELfe«» (a)~(c)M 

«®c*i;t (d) *as**Tf»6n*«tio*/i/# 

fcity v-i:UTtt, P^tf> yy->s;;b (y^) 7y 
yu-h, y^i/yy^^vi/ (y^) 7yyu-h, 7 

y;l/?y ->i/;l/x-r;k kTx^^p^-by^y^- 

+^-r F^TEHsa ( 1 ) , ( 1 1 ) &tf ( 1 1 1 ) 

[0 00 5] 
Utl] 
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(I) 



01) 



(III) 



[0 0 0 6] ±ELfc-|RS4' (I) , (ID0 

din icts^Xs Rittzwwi?xtt/^a*a 

U k«0~l Yt± 
[0 00 7] 
[ft 2] 

o 

-fR 3 -C-O^R 4 - 

[0008] T*«n*2lBOl**U RittK^ft 

1 ~ 1 0 <d 2 fiii©iiii»fl5ia«iK{t7k*s%^L» R 3 it 
fto~i o©sar*a&5. ±Ebfc-»a4' (i) , 

(I I) Rtf (I I I) t^i/^T, ^tCktflCt©^ 
n ^ 0 T' R 3 ^KSKR 1 ~ 4 ©feO, n 1 T' R 2 
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bTt#?.nrc^fts#w>u^y^ (a) a, siiB 

20~300m gKOH/g, L < ti30~100m g K 0 
H/g, *ffrfngtf0.2~5.0*/l//kg, #$L<fi0.7~ 
5.(KE7l//kg, S^^fiJ&MOO^lOOOOO, »SL<ti4 
00~50000<Df8BF>9T'&S. *ttftSaW*l/*y*HS 

(A) (Dmm^OmgKOH/ g*ffilc%%tm&fttf 
fgTU ffc£> 300mgKOH/g%iKASi:)e«fkJl 

mnTisi/zmm&T-z%<%zt\,^rc%m 10 
*mm$%vu*y®m (a) ©^»aa^o. 

aAifc^MRia^^i/^yttK (a) fl«»fistttf 

(a) <Dmm?mmoomic%ztmLmm 

mmmmvaT-mznzKmsmm cb) « 20 

3„ ^ftWttt, ^yyVy, 
/l/x— f/k ^yyyyx^;l/x— f;k ^yyVy^ 
77^/1/X— f;k v ; xh^>'7-bh7x/X 
K a * y- 2 - * f 1 ;!/- 1 - 7 x x/1/7d / <y- 1 

U7 (4-f-*^f L ;i/7xx;i/) 7p^y-i-tfy, 
2 -^y y*/i/- 2 -yV ^;U7 = /- 1 - ( 4 t/i/* 

ij/7i-/l/) —?*/y. 2, 4, 30 
yy^;l/y*7xX7l/7*Z7^y**1M h\ 2. 4, 
6 - h U ^ y TV /I/ 7 x x/l/X h * y 7 * X 7 

y**<MF, ^yy"7x7>, o-^yyV/i>£.it 
8^f-;K t FD**>«^y v*7x7 y, 2-Jv7o¥ 
/vm+fyhx 2, k- ; J^)^t^yyy, 

2, 4-y'x^;l/f-t++)-yhy> 2, 
**-tf-yhy^ 2, 4, 6-HJ7. (HJ^PP;*^ 
;]/) -S-bV7i/y, 2 4. 6-fc"7 (h 
•J^PP) -S-hU75?y, 2- (4-^h+-77x 
x;l/) -4, 6-tTT, (hy*aa*f-;W -S-hU 40 
7>*y, l-rum f-*y-fey{fc£»fciftf*tf 
ens**, fttcnstis^snsfco-T'ttft^. cn 

*yfflH (A) 1 OOfilSB (@«#) fcftUT&O. 

(b) fcj:s)ti^E*s*{eii*^sfc«), &k 
KiSi;T)WJMI3MI*)tl*H!»«l (b) tmtr 
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Uxf-/b75>» h'Jx^7-;l/7 = x tf-fl/itx.* 
7-;l/757, 4-y*^;l>7^7£mti^;k 4 
-i?**A>7 5 7 £Jt*&X*;k 4 - f-;I/7 S 7 
S*M>ry75/K £J!#» (2-5>*?7l/75/) 
x^;K ^k^-^hy* 4, 4' -y*x^;U7 = /^ 
yy*7x7y^o3lR75y^ h'J7xx;b*x7^ 
y||cD7;i/+;i'7*7 l 7'(' y£, 0-f-*$>yy p-;1/ 

«ffil»Jtt*n^n*?fife L < B 2 «Rtt±*E£LT 

&$G*is*ym (A) 1 OOfilffi (H»») £tt 
IXfaO. 1 — 1 011& #«<J0. 2-^)811 

k*^t, ^s^MMffl (b) mfrGbitrmmm 

**yyry%. *?yfy%. >rYy^ 
turn. *ui/7=.y%* 3-fi^ 

^x";y^ i/j-y%. 7M*Jy%* 97Vy%r± 
H<ofe}i**W6ns. cnstt«HsT-fe5^tt2aw 

tfiiBb/i^fiig^^u^y^i (a) loosia? 
(a) ^©t^ft^^aiofi^it^iafts^wfflfli^ 

*KS^**yxxr;W»lllfc: 7^U 

t/cl^14^l§fDS#*€7v-i:LTti, «*tf, T 
fBLfc 1 1 ~3lOl^tt^l§ffi»^ttt5 

l^tt^fg?P»%#Wt5^tgai^14t7v- i: L 
T> «*tf, Xfbx 7^Ul/-h, 
xf-;!/ (^^r) 7^'Jl/-h, 7"^;!/ (^^) 7^Ub 
-h, 2-x^;l/^y;l/ 7^'JW-h, 7^ 

u;b (^^) 7^ui/-K y^p^+y^ (/^) 7 

y^P^-bx;l/ (^^) 7^UU-h, 
2-t FP+-yx^;l/ (^^) 7*UP-K t Ka* 
y7pe;l/ (^^) 7^'Jl/-h> rh7tFP7;l/7 

(^^) 77 , ;U-h. £-*7P77hy^14x 
b?K FP7;l'7U;l' (^^) 7^Ul/-h, 7x7 + 
yxf-;|/ (^^) 77'Jl^-h, 7x7+->#'JxfU 
y^"Up-;l/ (^^) 7^Ul^-h, ->*->^a^yf- 
;l/ (^^) 7^'JU-K ->*->^D^yr-W*->i 

(^^) 77UU-b, *y#/l/x;b (^^) 77 
Ub-h, ^yy*;l/ 7?VU-h. e-tffa 
y*7YyW&tYu*i/3Ll-)\, U^) 77'Jb-h, 
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#yx*U77*y □-;!/*/ (/.*) 77yu-F, sJ? 
Uypeixy^U3-;l/ty (/-TO 77'Jb-k 2 
-1^*7-3-7x7*77^ tf;l/ (7:50 77 'J 
U-F> 2-t:FP*y-3-7F*77pfc?/l/ (/ 
*) 7^'Jb-F, 7*/l*E/tFo*S/xf-;I/ 
2) 7*Ul/-K 7PX<y77Ml 1 0 (*ffi^jS«c 

3£tt8k ffiiB*) > N-**p-;1/ 7*U;l/ 
75 F\ N-**P-;l/ 77y/l/75F7*yl/ 
x— 57k 7^'Jo^;l/€-;l/n'JX 7/*/l/75/x 
*;1/ 7*UU-k N-tfx;l/-2-tfDU F 10 

tf, x*U77*y:3-/k7 (/*) 77'Jk-k 7x 
^U>yy 3-/1/7 (/TO 77>Jl/-F, tf'Jxf 7 

y^ya-zPs; (/TO 7*uu-K yptri/^yu 
3-/k7 (/*) 7*Ul/-k V-fuKvyWa- 
;k7 (/*) 77'Jl/-F, #y7o£i/y?»j3-/l/ 
7 (/ 7T u 7- k y 3-/k7 

(/*)77yu-F, 1, 4 7*77**-/k7 (/ 20 
• *) 77yu-F, l. e^**^*-/!^ (/?) 

7*y7-k eX7x/-;kAx*l/7**»M'Kg 
147 (/T) 7*yi/-k tr77x/-/kA7W7 
7**9"7 F£147* (/7) 77>J7-F, 2-tFP 
*71-77yp*7 3-/*7yp*77 , P^y N h 

y77PrAy7/*/-/l/7 (/*) 77y7-k 
•7 (/*) 7Typ7;k4-*7x^/k77>y F7+X7 
x-F, KHX-2 2 0, Ir]£6 2 0, |p)£R 

-6 0 4, AMANDA (tLL B*{tHttS^tt 

l/£\ W*tf, Fy**d-/K/a/<7hy (/*) 7 
?yu-F, Fy/*p-/k7p^7x*77**9"7 

KgttFy (/7) 7?yu-F, Fy/*p-/k7p 
^yyuzisy**?* m&Yv (/*) 77 y 7- 
f, yy-tyyFy (/7) 77>J7-f, yy-tyy 

x^7y**?7F^14Fy (/7) 77'J7-F> ?* 
W)y7u\zi/yt*yj m&hV (/*) 77 y 
u-k ^y^xyxy F-;i/F>; (/7) 7*yu- 40 
F, ^y^xyxy F-;i/rF^ (/7) 77'J7- 

k -fV'>7?7l/*x^Uy**-9--f KSttFU7^y 

u-F, yxy^xyxy F-^*-y (/7) 77y 

7- F ft if JbWe>tl£o cn5 tt*tt"7 V^tt2« 
MlHfcl/Cffii^Scfctf"?**. ±33Lfc*©ffi©«t 

flg^/v-tt^eass^u^ywfli (a) 100s 

im-WLT^100S»gI5^T©ISHT'E^t5 C tff 
*HSB5>y*, *;l/7\ 77-, »*»*©4i*Hlffl© 50 
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jfttblctt. 7^P->7xy7;l/- 7*P77xy?y 

-y, 74**Jv9V-y. 7x777xn- 7yx 

777777-y7&H©£fc]1Iffl©iim /vfKn* 
/>, /vf Hp*/ 7^7 /*;l/x—77k tert- 
7*/l/*r3-/k eP#P-/k 7x/*77*7lf© 

yPt^FHl^«ffl©iim 7'j3-7^ 7>y* 

S"k 757>/-,>k 2-^f;W^y-;K 4-/* 
tM*M-M&D<< z.#V-Mt£¥n, 2-757* 
77-/k 2-7 5/-4-/*/l/*77-/k 2, 5 
-7^;l/*7Fi, 3, 4^77-;mo^77-;Wb 
^ 2-757-1, 3, 4 7^;l/^7777-;K 
5-757-2-^;l/A7F 1, 2, 4*7777- 

2-757-5-**rt/l, 2. 4*7777-;l/ 
H©*777-;Hb^ 1. 2, 4h'J77-;K 3 
-75/1, 2, 4F'J77-;k 5-757-2-^ 
;l/*7Fl. 2, 4F';77-;K 4-75/1, 2, 
4 F'J 77-;k 2, 4F>;77- 

m<0 F V7V-Mt£Vn. 1 Hf F 7 7-;k 5-7 
57 1HrF57-;k 

HrF-77-/k 1 -7xx;I/-5-/;L'*7F 1 Hf 
F y '/-^Of F 7 V-Mt&fo. t*x;l/ F 'J 7 77 
{k^«Rtf*©l»f*, 777A»y7y 77'^tD^* 

M«ff3tttt«flHiJS^ M^li^ (ffiffiSiJ^) tmi 
^ (A) RD" (B) *^KfflWlc»|PfcL<ttiMRt 

a*«fflLTI«» (a) *HJfiLfe«^lctt % C©t© 

( a ) ^sii L^v^T-*ttfk Ltmm%mm^%^y 

£ ic J: <o ft ?»ns 0 ±12 L^TtORS^ttiniJSttU:, 

7«fli (a) fci6att«eaaijT'tt»fcu ^^^zktjsiK 
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* rcit£®m£t % c t £ o imm l < amm 

ymitijv^L, im\v)9^L, imitti)^^ 
m&mmmim ; 7^-7 ; h y x^/1,7^ x h 

D 70^1/75 7, h'J7^;l/75 7, ^//^;l/~7/. 
^;l/X^/-;l/7 = X hyx7/-/l/7 = 7H£*Ptf 

• tt, m (A) ©8&»c*tLT, 3~&2i«, 
^C^]0. 5-1. 5 it<DiEBlWf 3: U\, C©7k 

mmmmmmmmm mmmo 3-25 
- s„ mis, #<*u?klt$i 

r?&3#f*^ffi£lg?sc£tf-ef 3 0 BPS* £ 
&1 5°CH$4 0°C, mi<imi 5°C~^3 0°C{c 

Rmmmmmmzzmmc mtp Lxazm l 30 
<ot tm ®m<Dmti&mm 1 0 ~ 2 0 0 °c, rnc 

15-1 OO , C0«Hrttf#SU\ *f&BT?teffiTS 

7TU7*U-h7*;l/A 4 7y=. h\ £7h7> #U 

tt K 7 -f ;!/ A LT©&$? &$M4£t#3 ±.Xm 1 1 
Hfi 5 mm, %f\m 1 5 /i mHQ 5 00/j m©B5Hrttf 

WH«**n-9-fe 77u-ffi, i/;i/^x7'J-y 
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HK7-f7-f;l/A%SIJS1-Sc:fc^-et5. 

Sttfc^i&KSiai (*Un-X 7-y77H) 
ttfclfcLTfc^Tfcfllfc*^. «ftttttfIliJf0lU? 
iittl 0pm~2 0 0 n nu ftlc 1 5 fxm-l 5 0 

GUM LfcifUfflJiSiWi, Stel|{i:^5 5 *- M/Cflfi 9 
WSCt^ti, F7>f7^W»&S«fctettttl, 

l£k >T>+, Ml, x<y^y7*b^7h 
ft, 7;l/^-l^77h#, *>y*l^77M^ 7*M£ 
7tf;l/F7*y7*&B^ fi'JStt (¥«^fll£fflM£*t 
*7-t-yh9W>JfflPS«) fllfflEfttifk l/'J-7«ft 

*3o KU^7 h^7->ti, (l)WI±fc*»BO 
7* h KS)tttffiJliffl«!ft*^gL«ji*JBrict 
SXS, (2) »H±fc«rt;&ftfe7*hl/S>*hffl« 

^*ilLT«)l6LT«fk*-e*m (3) ±ffi (2) 

^■Jx^by7 1 b7^U-h7^ 
)IL S #U-f 5 F7^;UAHcD777^-y77f;l/A^ 
777^>y^fe; cne)©777^7 7«-f>777^-y 
77-f/l/A0^ffifC^ 7;l/^x«>X,l|oftSfg*S» 

XttHW^^^A-l (I TO) fc^5n5*S1t 
/c777^>yy^757^>y77^;l/L(D^ffiRa : 7 
IB»S«^*W6ns. ±IESS (1) iSKfe^T 

T> 195 o~i 3 0 , C©IBH©iaKT?iaS*ff9i:i:t 

KtT«*«nfe«»i*^Tia (2) r^?n§ 
g;3ttt^o®fkoias%i»±-rsfe«)fc:ae**^i^p 
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ftftffiH? S c i: K £ D HftfcJ&St* L D I ffilc «fc t> 

5 0fr<E>l 3 0 X<DlBB<OSgT*^ji*fT 9 Ci:fC it) 
tt««i««l<0»l»tt«s» 0 . 5 ~ 1 0 0 ii m, ftfctt 1 ~ 

5 o fimommwz u\ mftxm (2) x*mtz> 
mtLxit, *mmm®m®mizm{tz#z 10 
t,<D^*n»f«ptiipjiB*tk:(ie**^4»p©i©*ffiffl 

u-if-n) *wsn«. *©js»»i, into. 5 

~2000mj/cm\ #$U<til~1000mj 
/crn ©fBBlWffU^o Sfe, mKDffltiUtL 
Ttt, «*fr5fl!ffl;£ftT^4t>©, fflffiffi* 
. »E, *E» ifflBE©*«*]\ *rz.ijfryy7. *-tfy 
7-7fl\ *-k/y*T\ **;W\7-f F*J\ &7ftT> * 
y?Xryfl\ *H)e*©#)HltJ:»)»6n*)eai^ 20 

yU— «f- (4 8 8 nm) , &5W±Y AG U-1f-© 

^rflfJK (5 3 2 nm) iWffSU\ (3) 

h*e»»5nTv^*«^Ka:s«wrai9K«:©*/<-3 

m% 2 &*mm 2 mmmi. y f-yy** t t 
\z&m%zft%o tit, i/itxvimmmij-tJ 

[000 9] 

\3fflw9tm *^©«3ttt*e»a*tt#aas 

ffcdttS. !!©«3tllH:7*hv^fe Sfctt, LD 

^fiSt$n5M^gp©uy*xnom#;ft, »«*tt, & 

&tf$*©7* b Uy*X F i 9*t < ftlLT^Zfdb 

u-y*xhM©^tn*HSiiu ^p H DT-s§7';yh 

gffi©*&P£/J>2 < t S C fc*«T't *. 
[00 10] 

KtffltS. *5WttTELfe**WfclB£*ft*fc© 50 
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r%j ttMS»p?fc5. 
#J*0IJl 

4OP75XPK:^;I/^y7^;l/4-hy500gp, xtfp 
-h828EL (ttfk->x;I/*S#tt«, 760$, *\ 

4 F o */ yo. lg|?RO*r h 7Xf;l/7 yt- •> A7o 
v-m»*AftT!t#U S«*iRtii*4tf57^ 
y;l/$288$*110X:T*lBf^MtTn§TU £5lC8l$IBI 
^©igfifcfiiftLElSS^ ^ttftS#t^*-;l/©» 

^□-;l/7o yK268fo y *o ys/V v -y7* 
- F666fl%iBlIlLTlt#U 100 o CT*8B^&#L£JS 
£-£3 0 -<y^7*-FS©jai#* < Si:A/ifB»6n4 

(ft^feo^Lfct, 7°Pkrixy^';zi-^y^ 
^/l/x-r ;l/820g|5^ An^ai L, 
*f&ift^ L/^ y^lH (Hffi 57m g K 0 H/ g : ^f&fnit 
2.0t;Wkg : »¥i^F*1980) ©»K*f»fe. 

<n □ 7 y x ^ ^ ^H' y 7*^;i/^ h ysoogp. -fe o * 

F2021 Sp d d«) 2603?, 

>r FP*yyo.iaPRtfr F^x^^yt-^AT'o 

7 U;l/i?172g(5^110 o C-eiB#P^HtT®TL, ? 5^8Bf 

H*©ffia*fiil*LS*S5^ ^ftS##y**-;l/© 
^^o-;V7ae^y^402g|5, xf-uy^U=i-;W2 

sp, h y i/y^yv y s/7*- F \ou%&ma ixMft 

L, 1001Ce3l*IHISlS«*feft, *©iSfiT'2-tFo* 
yx^;l/7 tVU-b 232&%fflia 5I^HR*SS £ 
-5, ^y->7^- Holwaili6^4< S 
3fco*ilBLfeft, 7pei/y^*'J p-^/^^I/ 
x-r;l/950g(5^ An^^i L, *y;H#t*fS 
misZym% (M77mgKOH/g :^fiftlftl.8 
t;l//kg : »¥JS#?12170) ©»**»fe 0 

4OP75XP{C^^;l/-ry7'^;^hy500g|5, rtP 
-MX-201 (-f «-feft«X«tt», ^ffi^) 
^ Kp+7 yo. lflSfttfr h ^if/l/Tyt- 1 ) A7p 
^Flff«AnT«»U aa***i&*4tf57* 
U ;b^288gp 1 1 0°C -e 1 B# r^*Ht T SgT b , 5?>lC8^ 

^©SJt^iS^LJSfS^-a-, ^fias^*^*-;i/©iS 

^D-;l/7°Plf^yi?268g|5, x^Uy^'J 
(^?S600) 120001?, '\*V'**]sy*M % Ji'7*- 

: to>M&-C'(vi'7ym3.f-JM*t'J U-h310 
mfflaL. 5^fflR*£$-&So -fys/7*-F«©SI 
fctfgfcA,£Bfc6n&<4^fc©*»SLfc& 7p 
if Uy y U P-yl/^y ^ f-;I/x—f ;H770a5*Ati?&ai 
L, *;i/#+~y;i/S^w^fSti^u^y^)il (i?ffi33m 
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g KOH/g ; *ttfd*i.8*/Vkg ; m-m^mm 
o) (ommntco 
mmm) 

p*^yF2 0 2 1 iSffi*, x#* 

-XSfll) 2 60$, /vf Kp*/>0. lgtf&tfrh^ 
xf^7y^-)A7D^ K l SB*Aftl!#U £M 
**U;1/&1 7 2 95*1 10°CT*1 

ffifc-y*?-D-/l/7'De*yS4 0 2a5, x^yy^*'J 
- 6 2 gp, h u y yyv V ->7*- M 0 4 4 95* 

fttaLUff^frlrM 0 0TJT?3l*HIEJ&S#fc. St^T 

2- fcKP*yx^/l/77l)b-h2 3 2 95*«STLT 

i o o °ct- 5 vmRfotHs Htw v ->7*- hg#s 

fcA,if^>&tl& < *ofc©*5IBLfc©5, ?U 
;M*7M*$"JU-h 1 4 295*1 0 0X)T'3 0^ 

4 0»*Aft?&aiLT, Ayl/Jp+^/I/S^fr^fift^U 20 
" 5r>«MB (M4 8mg KOH/g ;^teft«2.2t 
;l//kg ; 2 3 10) ©««*ftfc. 

^*«5 (JtttfD 

^f-JM^yU-MOW, 7^1/77 'jy-h 2195, 

77 »j;i/»39SiJ&tf7y"if x^v^fDz h y;i/295fr 

B4*fi^«^ S**fX*H«TK:*^T, 110°Ct 
£8 L 7p £ y y 7* U p 7 * f-;Ux— f ;l/90» 

7 9b* Upx h U /Mttte J: tf 7p £ U y 

7* U p-/y& 7 y ^;l/x-r ;!/ 1 295fr 5 ft 5 ?!£$* 1 30 
tfHBLTMTU *6K5«fWB»lS**TS»fii7^ 

u^iii miss) mmmtco co««ty 

'jyy*/M77l) U— b /vfh*P*7y0. 12g|5 
St>Th7X^;l/7y€x-i7A7p^K0. 695**0 
x., ^m*^t^ft^ail0 o CT'5B#^KJS?^T7t@ 
ftttWH Mtt69mgKOH/g ; ^f§fo£2. 30* 

;i//k g ; xyzmm (T g *) 2o°c ; mm?m 

mo, 000) ©7§$*f#ft 0 

hj yyyy yy7*-M044gfl, ^u/ptJuy^u 40 

3- /1/ (#71400) 8003PRtf-y^f-o-;^pe*y 
i?40295*4-3P 7 7X3 KKnxmW U I00t-P2B#F^ 

8o/c&, ?&aibT8oicfc-r«. wct/WKa+yy 

ty y f;H-f^lSStf2- 1 FP+yxf-;M 7 7 
Uy-h2609$*AtU 2^*iftf5i*&*^*SLT5 

b# raff o„ y y y 7*- 1> «©«##« th,zm> s n 
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&<ftofc©*SigLfc& 7aeixy^>j3-;l/ty 
y:M/X-T/W67095*AftTft^U rtJi'tfySSS 
^ffift#y>U*yfflfll (S6fif67rag KOH/g 

mmo. so^;i//k g ; §t¥^^»^25oo) ©*§&* 
i ?in l /-cfflfli}Sffii67a5K y * a 7-907 

■9-y h y295*7p t! uy^u p-ji/^y y */i/x-r 
/M09Hc$$bfc$$*i$tau HJK«rtr** , 55%ic 

45«t5^ 7pei^y^'j3-;l/ty^^l/x-r;l/ 

TJJ£0.27mm (#7*XJJ?*yJS0.20mm, ^/?0.03 
5mm X2) cD^«1^^1^15/im(Cft5 i^tc 
/<-3-*-?£8U 801C-C10$MHIft»U *$ffcJI 
7 7 7ft (ft-eil*ffSATtt»t5*tft^*»*IK 
/io aTH*0*«**t)tt**»ofc. O^T% 7U 

y h g«*^7- yffl *#7 -r ^ i»*X2Ssire c ©ifi 
3kw©aKffizMWr*ffl^"r, 150mJ/cm 2 

nawbfeo *s^*3o°c, isi%^y-^ 

mffl&ZUr>?Wco ttc, ra#ya«W« (r 
l0cmO*«^5«O±tfST**» «*»cJ:S«Ott 

i»%*-tr^y-^7« a 

fe, 150inJ/cm 2 M#fL/5:i:f ©21®Xry 7^7U«y h 
7^;l/AtcJ;5M)t!iJt 0KTW«©***^t) 1*8 

sft««2~5atfjt«wu 2 tim\sv*h) 

% 1 ©E^-mSfijMlfc^ttt LT«ttl/^ h*ffat 

u /^-p-^-i^t/cyyxh^/fi5^m©^* 

*fifi«iJlfcl^«lcLr*/f7Y;bi»*^bT«3t. 
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[ooi2] tame (F5-f7-f/W0 

u-h cut? i o o (im) ajBfc^-a-^-fiaii 

U ^y^©ftV»K7-r7-f/I/A*»fe. 10 
0^fCj(jD$LfdP20.27mm Gtr5*x#*'>JP0.20m 
nu ^/?0.035mmX2) ©•0HMWSfi:55*-hU 

fcSara*8B£f&J*Lfc. 3kw©iSfl£E*«fl" 
fcffl^T, 150mJ/ciii 2 S§ML/c o *Mftg&£30 
°C, lfil%^^7-^^T'30#^V^£ US«*ff 

zzic, c©ffi%»Eft«t9ofi»f»)fttfu^xMati© 

U T'U^hWMR^flfe. lSOmJ/cm'MWLfc 
* ©2lgXr y 7* h 7 <f fl/LK <fc 

(K7-T7-r;l/A) 
HM'J 2 T'ffiffl L fcftU^X h 'J x^ Uyf 1x7 7 
U-h OJJlOOjira) Mc/^-n-^-^jiM 
JW1 5 |imfcfc*J:$K:»RU Mrc-eiOflflMS* 
U ^•y^Oft^K7'f7-f;l/A*f#fe. #^T\ 10 
O°C(C)!iP^Lfc/i?0.27mm (#7XX#*>//¥0.20m 40 
rm 8300. 035mm X2) ©•GHWMRK:55*-hU 

#yx*uyrU7*l/-h*l«U M3HWfi«ii 
£ffl^T, 150nJ/cn JBWLfc. *Mftgfl£30 

°c, ifi*%^y-^^T*3o#p^v^c us«*fr 

ofco P-7HKXfc«tS/^->©«»i*A^fe. 
c©fi*§Eft«J«:90SfffOfttfU^hiiti© 

«K»-eai»fi:»t*5fi«*»l^fei:C5» U77hH 50 



9, 1^77 M£5(TC> 

U 7l)7hBE$ffi£i#fc. 150mJ/cm 2 S§^L/c 
i: * ©2i®7r v 77 71^ h 7 * /t/Atc <fc mm& 

mmms (F7>f7-r;wo 

U-h 1 0 0 /im) affi£^-n-*-l?gji§t 
03^1 5fimfca:S«l:5fc^SU 80'CT*ll)^KIgfil 
L> **y*©&^K7>f7-f/Wv&f§fco ^^T\ 10 
O°C^P^bfc/f^0.27mm (^77x^~>jp0.20m 
m, af/?0.035mmx2) ©^5IS(Sffit 7 5 h U 
#Uxf-l/yrU7*l/-h*HJ1iU ^^IS^ffi 

Zft^Xs 150mJ/cin 2 Ha^Lfco *M^g|5^30 
°C, l*S%K»V-^}S»-e30»H}JEv^ LS^^ff 
ofco p— 7-«Slfc«fc5^*->'©K*a:ft3&^fco 
C©«*iHlftttfc90iSaff 0ft*f 1/*^ hB«© 

U 7UyhBSBffi*flfco 150mJ/cm 2 BB^L/c 
k t©21©7r v 7^ 7b >y h 7 ^ <fc SXW 

9 (Kv^7^;l/A) 

4 T-ffiffl L tcM h 'J xf - u y r U7 * 

u-h (jp^ i o o fim) aiBfc/<-3-*- - ettiwi 

S/tmKftSi^fc^SU 80*CT*lO»fflKfil 
Jfy*©a:^F5-r7-f;I/A*llfc. 10 
0 "CtC/lO^ L fc/S?0 . 27mm (fi? XX#**>JM . 20m 
nu ^jf0.035mmX2) ©SffllSUBfit 5 5 h U 
sJ?yxf-UyrU7^U-h%iH(tU 

*ffll^T» 150mJ/cm 2 ^Lfc o ^tc, *8JtSS*30 
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